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[Title of the Invention] 

Organic Electroluminescence Display Apparatus 
[Abstract] 
[Problem] 

To provide an organic electroluminescence display that 
is capable of keeping the luminance balance without losing the 
same among the colors of red, green and blue for a long period 
of time. 
[Solving Means] 

By altering the area ratio among the respective color 
light emitting sections of R (red), G (green) and B (blue), 
the luminance ratio among the respective emitted colors is 
controlled. Also, the display apparatus is such structured 
that when the respective color light emitting sections are 
applied with the same drive voltage, the area of the respective 
color light emitting sections is controlled so as to obtain 
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a luminance value, thereby the luminance of each color light 
emitting section becomes a desired white balance value, and 
the period of time of the drive voltage is controlled based 
on each color light emitting section, whereby full-color is 
displayed. Further, the respective color light emitting 
sections are mosaically disposed radially in an X-liJce 
positional relationship, two light emitting sections of any 
one of identical color out of the red-color, blue-color and 
green-color are disposed on one diagonal line of the X-like 
positional relationship, each of the light emitting sections 
of the rest of two colors is disposed on the other diagonal 
line of the X-like positional relationship. Furthermore, any 
of the light emitting sections is divided into a plurality of 
light emitting parts, and a non-light emitting section is 
disposed in a central area of any of the light emitting 
sections . 

[Scope of Claim for a Patent] 

[Claim 1] An organic electroluminescence display 
apparatus for displaying full-color, comprising: light 
emitting sections of red-color, blue-color and green color , 
respectively, wherein, luminance ratio among said respective 
color light emitting sections is controlled by altering area 
ratio among said respective color light emitting sections. 

[Claim 2] An organic electroluminescence display 
apparatus according to Claim 1 , wherein the same is such 



2 



structured that when said respective color light emitting 
sections are applied with the same drive voltage, the area of 
said respective color light emitting sections is controlled 
so as to obtain a luminance ratio, thereby the luminance of 
each color light emitting section becomes a desired white 
balance value, and the period of time of said drive voltage 
is controlled based on each color light emitting section, 
whereby full-color is displayed • 

[Claim 3] An organic electroluminescence display 
apparatus according to Claim 1 or 2, wherein said respective 
color light emitting sections are mosaically disposed radially 
in an X-like positional relationship, two light emitting 
sections of any one of identical color out of the red-color , 
blue-color and green-color are disposed on one diagonal line 
of said X-like positional relationship, each of the light 
emitting sections of the rest of two colors is disposed on the 
other diagonal line of said X-like positional relationship. 

[Claim 4] An organic electroluminescence display 
apparatus according to any one of Claims 1-3, wherein any of 
said light emitting sections is divided into a plurality of 
light emitting parts. 

[Claim 5] An organic electroluminescence display 
apparatus according to any one of Claims 1-3, wherein a 
non-light emitting section is disposed in a central area of 
any of said light emitting sections. 



3 



[Claim 6] An organic electroluminescence display 
apparatus according to Claim 1 or 2, wherein said respective 
color light emitting sections are disposed as a trio in a 
stripe-like configuration, a light emitting section of the 
smallest area is disposed in the center thereof, 

[Claim 7] An organic electroluminescence display 
apparatus according to any one of Claims 1-6, wherein any of 
said light emitting sections is provided with a color 
absorption type filter. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field Pertinent to the Invention] 

The present invention relates to an organic 
electroluminescence display apparatus (hereinafter, referred 
to as organic ELD) utilizing an organic electroluminescence 
element (hereinafter, referred to as organic EL element). 
[0002] 

[Related Art] 

The EL element is an element which emits light when a 
fluorescent compound is excited by being applied with a voltage • 
Depending on the luminescent material, the EL element is 
classified into an inorganic EL in which an inorganic compound 
is used, or an organic EL in which an organic compound is used. 
A display, which uses an inorganic ELD (inorganic ELD), has 
been partially put into practical use. While a display, which 
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uses an organic EL (organic ELD) , is now under development for 

practical use. 

[0003] 

Particularly, as for an organic EL, for example, owing 
to an invention of a blue-color organic EL element which emits 
light at a high luminance, as disclosed in Japanese Patent 
Laid-Open No. 9953/1994 and a publication (SHINGAKU-GIHOU; 
transactions issued by The Institute of Electronics, 
Information Engineers, OME 94-80 (1995-03), page 13 to 18: 
"Doping to a blue luminescent element" Idemitsu Kosan, Nakamura 
et al.), it has been enabled to obtain three primary colors 
by converting the blue-color, which has a high energy, into 
green-color and red-color which have a lower energy (converting 
the wavelength) using a material called as color conversion 
material (for example, a pigment or fluorescent substance). 
And by disposing these colors of red, green and blue in 
two-dimensional plane, a display is structured and images can 
be displayed. As for the color conversion material, it is 
disclosed, for example, in Japanese Patent Laid-Open No. 
258360/1993; while, as for color conversion, it is disclosed 
in, for example, a publication (ASIA DISPLAY '95, Performance 
of RGB Multi-color organic EL Display, Idemitsu Kosan). 
[0004] 

Now, referring to figures, a display apparatus of a 
related-art, in which the foregoing blue-color organic EL 
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element is used, will be described bellow. Fig. 8(a) is a view 
showing a display surface of an organic ELD according to the 
related-art. Fig. 8(b) is a sectional view of a portion taken 
away along the line A in Fig. 8(a) . In the figures, reference 
numeral 1 denotes a transparent substrate at the display 
surface side, 2r and 2g denote color conversion filters for 
converting, respectively, blue-color into red-color and 
green-color, 3 denotes a protective layer, 4 denotes 
transparent electrodes (anode) , 5 denotes a luminescent layer 
(organic EL layer) , 6 denotes a rear-side electrode (cathode) , 

7 denotes a rear surface substrate, 8 denotes a black matrix 
and reference characters R, G and B denote light emitting 
sections of red, green and blue, respectively. In Fig. 8(a) , 
in order to distinguish the respective light emitting sections 
from one another, each of the light emitting sections of R, 
G and B is marked with hatching different from one another. 
In the following figures also, each of the light emitting 
sections will be marked in the same manner • A brief description 
will be made as to the structure. First of all, the black matrix 

8 is formed on the transparent substrate 1 at the display 
surface side, then color conversion filters 2r and 2g are formed 
in a stripe-like configuration. In order to reduce the 
unevenness of the color conversion filters 2r and 2g, a 
protective layer 3 made of a transparent material is formed. 
Next, anodes 4 (transparent electrodes such as ITO) are formed 
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in a stripe-like configuration same as the color conversion 
filters 2r and 2g so as to overlap the stripes thereof. A film 
of the luminescent layer 5 (single layer or multilayer) is 
formed all over the surface of it in a manner of disposition 
or spin coating. The rear-side electrode 6 (cathode) exists 
in a stripe-like configuration so as to cross the anodes 4 at 
right angles thereto, and on the rear-side electrode 6, the 
rear surface substrate 7 is bonded together in that order. The 
luminescent layer 5, which is ordinary constituted of a single 
or a plurality of kinds of organic luminescent materials, is 
formed with a single or a mixture of an organic luminescent 
material, positive hole carrier material and electron 
injection material. 
[0005] 

[Problem to be Solved by the Invention] 

In an organic EL display apparatus which has a structure 
as described above, since the blue-color light, which is 
emitted from the luminescent layer 5, and the green-color and 
the red-color, which are obtained by converting the wavelength 
of the emitted blue-color light by the color conversion filters 
2g and 2r respectively, are used, the luminance of the red-color 
and the green-color is reduced. According to the foregoing 
publication (ASIA DISPLAY '95, Performance of RGB Multi-color 
Organic EL Display: Idemitsu Kosan) , the ratio of the luminous 
efficiency, which includes the visual characteristics of the 
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red-color, the green-color and the blue-color, becomes, for 
example, red: green: blue = 0.3: 1.2: 1. Consequently, in an 
organic EL display which has the above described constitution, 
when the lights of red-color, the green-color and the 
blue-color are emitted respectively using the same area and 
the same voltage, the red-color is the weakest and the white 
balance lost resulting in a blue-tinged white-color - 
Accordingly, a fine full-color display is not obtained. In 
order to obtain a white-color at a target coordinate point in 
theCIE standard coordinates, the luminance has to be balanced. 
Therefore, when the area of the respective light emitting 
sections of red-color, green-color and blue color is the same, 
as a method of balancing the luminance, it is possible to adjust 
the luminance in such a manner that each light emitting sections 
of red-color, green-color and blue-color is applied with a 
voltage different from each other. However, since the light 
emitting service life of an organic EL element depends largely 
on the amount of injection current, in this method, the amount 
of the injection current for the red-color, the green-color 
and the blue-color differs depending on the color. That is, 
since the deterioration speed of the luminance differs 
depending on the color, the white balance is lost as time 
passes. 
[0006] 

It is an object of the invention to provide an organic 
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ELD that is capable of keeping the luminance balance without 
losing the same among the colors of red, green and blue for 
a long period of time. 
[0007 J 

[Means for Solving Problem] 

An organic electroluminescence display apparatus 
according to the invention controls luminance ratio among the 
respective color light emitting sections of red-color, 
green-color and blue-color by altering area ratio among the 
respective color light emitting sections. 
[0008] 

Also, the organic electroluminescence display apparatus 
according to the invention is such structured that when the 
respective color light emitting sections are applied with the 
same drive voltage , the area of the respective color light 
emitting sections is controlled so as to obtain a luminance 
value, thereby the luminance of each color light emitting 
section becomes a desired white balance value, and the period 
of time of the drive voltage is controlled based on each color 
light emitting section, whereby full-color is displayed, 
[0009] 

Further, the organic electroluminescence display 
apparatus according to the invention is such structured that 
the respective color light emitting sections are mosaically 
disposed radially in an X-like positional relationship, two 
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light emitting sections of any one of identical color out of 
the red-color, blue-color and green-color are disposed on one 
diagonal line of the X-like positional relationship, each of 
the light emitting sections of the rest of two colors is 
disposed on the other diagonal line of the X-like positional 
relationship. 
[0010] 

Furthermore, the organic electroluminescence display 
apparatus according to the invention, in which any of the light: 
emitting sections is divided into a plurality of light emitting 
parts . 
[0011] 

Still furthermore, the organic electroluminescence 
display apparatus according to the invention, in which a 
non-light emitting section is disposed in a central area of 
any of the light emitting sections. 
[0012] 

Still further, the organic electroluminescence display 
apparatus according to the invention, in which the respective 
color light emitting sections are disposed as a trio in a 
stripe-like configuration and a light emitting section of the 
smallest area is disposed in the center thereof. 
[0013] 

Still further, the organic electroluminescence display 
apparatus according to the invention, any of the light emitting 
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sections is provided with a color absorption type filter. 
[0014] 

[Mode for Carrying Out the Invention] 

Embodiment 1. In an organic electroluminescence 
display apparatus according to the invention, the luminance 
is balanced by deciding the area of the respective color light 
emitting sections of red-color, green-color and blue-color, 
respectively, which constitute a picture element, based on the 
luminous efficiency and a target coordinate point for 
white-color display. To decide area ratio, first of all, a 
luminance ratio is calculated based on the respective 
coordinate points of red-color, green-color and blue-color. 
Now, defining the target chromaticity coordinate point for 
white-color display is (x W/ y w ) ; the respective coordinate 
points for red-color, green-color and blue-color observed on 
the display surface are (x r , y r ), (x 9# y g ), (x b< y b ) , respectively ; 
and assuming that the luminance ratio among the red-color, 
green-color and blue-color on the display surface is P rt P g! 1, 
P r and P g are expressed by the following formulas (1) and (2). 
[0015] 

[Expression 1] 
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[0016] 

Now, assuming that the ratio of the luminous efficiency 
among the red-color, green-color and blue-color is R: G: 1, 
based on the luminance ratio, the ratio Sr: Sg: Sb of the 
respective color light emitting sections are expressed by the 
following formula: 
Sr: Sg: Sb = Pr/R: Pg/G: 1/1. 

By forming the respective color light emitting sections 
based on the area ratio obtained from the foregoing formula, 
an organic electroluminescence display apparatus, whereby the 
target chromatic ity coordinate point for white-color is 
obtained, is provided without altering the voltage value for 
the respective colors. For example, in a case that the 
luminance ratio is set as: 

red: green: blue = 2: 7: 1 (in CRT, in many cases, this luminance 
ratio is adopted), when the luminous efficiency of the 
respective color light emitting sections is, as same as the 
related-art : 

red: green: blue = 0.3: 1.2: 1; 

the area ratio among the respective light emitting sections 
results in as 

red: green: blue = 2/0.3: 7/1.2: 1/1 = 6.67: 5.83:1. 
[0017] 

Now, referring to figures, an organic ELD according to 
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the embodiment of the invention will be described further in 
detail. Figs. 1 (a) and (b) are views showing an essential 
part of an organic ELD according to an embodiment of the 
invention. Fig. 1(a) is a plane view showing the display 
surface thereof; Fig. 1(b) is a sectional view of a portion 
taken away along the line A in Fig. 1(a). In the figures, 
reference numeral 1 denotes a transparent substrate at the 
display surface side, 2r and 2g denote color conversion filters 
for converting, respectively, blue-color into red-color and 
green-color, 3 denotes a protective layer, 4 denotes 
transparent electrodes (anode), 5 denotes a luminescent layer 
(organic EL layer) , 6 denotes a rear-side electrode (cathode) , 
7 denotes a rear surface substrate, 8 denotes a black matrix, 
which are the same as the example of the related-art. 
Reference characters R, G and B denote light-emitting sections 
of red, green and blue, respectively. The areas R, G and B 
of the respective color light emitting sections are decided 
so that a desired white-color chromaticity coordinate point 
is obtained. That is, as described above, the luminous 
efficiency of the respective color light emitting sections R, 
B and B of red-color, green-color and blue-color is 0.3: 1.2: 
1. In a case of the foregoing ordinary CRT, assuming that the 
white color chromaticity is decided when the luminance ratio 
among the red-color, green-color and blue-color is 2: 7: 1, 
the area ratio among the respective color light emitting 
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sections R, G and B of red-color, green-color and blue-color 
is constituted so as to be 6.67: 5.83: 1. As described above, 
depending on the light color, by altering the size of the 
respective color light emitting sections R, G and B based on 
the luminous efficiency of the respective color light emitting 
sections, the luminance ratio can be controlled and a desired 
white color chromaticity coordinate can be obtained by driving 
the respective color light emitting sections using the same 
drive voltage. 
[0018] 

Next, a manufacturing method of the organic ELD will be 
described. On the surface of a transparent substrate 1 at the 
display surface side, which is constituted of, for example, 
a glass plate, quarts glass or the like, a black matrix 8 is 
formed in a manner of print processing or the like. Then, color 
conversion filters 2g and 2r , which convert the wavelength from 
blue-color into green-color and red-color, are formed. Over 
that, a protective layer 5, which is constituted of a 
transparent material, for example, a polyur ethane resin or 
quarts glass, is laminated so as to reduce unevenness of the 
color conversion filters 2g and 2r. The color conversion 
filters 2g and 2r are selectable from the organic or inorganic 
compounds, which are known that blue-color light is absorbed 
thereby and visible radiation having longer wavelength is 
emitted therefrom. As for the red-color conversion filter 2r, 
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a fluorescent 4-dicyanomethylene-4H-pyran and 4- 
dicyanomethylene-4H-thiopyran are used. As for the green- 
color conversion filter 2g, any of the pigments of 
(polymethine) , which emits green-color light, disclosed in the 
specification of USP No. 4769292, is used. To be concrete, 
for example, a pigment, which is disclosed in the foregoing 
Japanese Patent Laid-open No. 258360/ 1993 or the like, is used. 
Next, an anode electrode 4 is formed so as to overlap with the 
color-conversion filters 2g and 2r being aligned to the 
position thereof. A conductive substance used for the anode 
electrode 4 is a transparent electrode constituted of ITO 
(indium tin oxide). These electrode 4 and protective layer 
3 are formed in thickness from several deca nm to several hecto 

urn. Then, a luminescent layer 5 disposed on the transparent: 
electrode 4 is constituted of an organic single layered part 
having bipolar ity (a property to transfer both electrons and 
holes) or double or more layered part having the properties 
of an electron transfer layer, a light emitting layer and a 
hole transfer layer. Although the manufacturing method of 
them differs from each other depending on whether the organic 
EL material is a low molecular material or a high molecular 
material, they are formed in such a processing manner as vacuum 
deposition, dip coating, spin coating or the. like. As for the 
luminescent layer 5, to be concrete, for example, distyryl 
biphenyl derivatives, which, in the solid state, are capable 
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of emitting blue-color light, and are expressed with a formula 
(1) disclosed by the Idemitsu Kosan in the foregoing 
SHINGAKU-GIHOU, and the host material is, in order to increase 
luminous efficiency, doped with a blue pigment, which is a DSA 
derivative having a carbazolyl group at an end of distyryl 
arylene (DSA), which is expressed by a general formula (2). 



[0019] 
[Formula 1] 

[0020] 

Next to the luminance layer 5 made of an organic 
luminescent material, the metallic electrode 6 (rear-side 
electrode 6) having a low work function, which is used as the 
cathode, is formed in a manner of, for example, deposition, 
sputtering or the like. Finally, the rear surface substrate 
7 is bonded with it and sealed. The manufacturing method of 
organic EL element, which is structured as described above, 
is not particularly limited thereto. The film may be formed 
in a manner of deposition only. As for the manufacturing order 
also, it may be begun with the rear surface side. As described 
above, an anode electrode 4 and a cathode electrode 6 are 
disposed in a matrix-like configuration. By operating the 
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matrix electrodes, image signals are inputted in order and 
light is emitted in that order. As a result, images are 
produced on the display. 
[0021] 

As described above, since the luminance ratio is adjusted 
by adjusting the area ratio among the respective color light 
emitting sections, the density of the injection current for 
the respective color light emitting sections can be set to a 
value equal to each other. Consequently, since there is no 
unevenness in the luminance deterioration characteristics 
thereof, unevenness in the luminance, which is generated as 
time passes, does not occur. That is, the service life of a 
commodity can be prevented from being reduced due to lost 
balance among the colors. Further, since the drive power also 
is fixed at a specific value, the drive circuit and the drive 
power supply can be also simplified. Furthermore, since light 
is emitted at a point of intersection between the transparent 
electrode 4 and the rear-side electrode 6, to alter the area 
ratio among the respective color light emitting sections, 
electrode ratio of any transparent electrode 4 or the rear-side 
electrode 6 may be altered. 
[0022] 

In the foregoing organic ELD, when a desired color is 
to be displayed, the same voltage is applied to the respective 
color light emitting sections, which display red-color, 



green-color and blue-color, respectively, and by controlling 
the period of application time for the red-color, green-color 
and blue-color, the respective colors are added and mixed. As 
a result, the desired color is displayed. By increasing the 
number of tones, it is enabled to display a finer color. 
[0023J 

Embodiment 2. In the foregoing Embodiment 1, the 
respective color light emitting sections R, G and B are disposed 
as a trio in a strip-like configuration. In this case, the 
blue-color light emitting section B, which has the smallest: 
area and is the thinnest line, is disposed at an end. However, 
as shown in Fig. 2, by disposing the blue-color light emitting 
section B, which has the smallest area, at the center, when 
each color-light at both sides is emitted simultaneously, since 
the distance therebetween becomes smaller, i.e., the pitch of 
concentration of light becomes smaller, glaringness of the 
images can be reduced. 
[0024] 

Embodiment 3. Fig. 3 is a view of an organic ELD 
according to still another embodiment of the invention showing 
an essential part thereof. Fig. 3(a) is a plane view of a 
display surface. Fig. 3(b) is an illustration showing a 
structure of transparent electrodes 4 and rear-surface 
electrodes 6. In Fig. 3(b), in order to distinguish clearly, 
the electrode 6 is marked with hatching. Three color light 
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emitting sections of R, G and B are disposed in two lines. One 
of the lines is constituted of the red-color only. Another 
line is constituted of two colors, i.e., the green-color and 
the blue-color. In this embodiment, the area ratio is a size 
in which a white color chromaticity coordinate point is 
obtained same as that of Embodiment 1. That is, the area ratio 
among the respective color light emitting sections R (red), 
G (green) and B (blue) is 6.67: 5.83: 1. For example, in case 
of a structure of the light emitting sections shown in Fig. 
3(a), to emit the red-color light R, as shown in Fig. 3(b), 
scanning electrodes Yl(a) and Yl(b)and signal electrode XI (a) 
are turned ON. To emit the green-color light G, Yl(a) and XI (b) 
are turned ON. To emit the blue-color light B, Yl(b) and Xl(b) 
are turned ON. In the figure, although a case, in which the 
transparent electrode 4 is the signal electrode and the 
rear-side electrode is the scanning electrode, is shown, they 
may be inversed. 
[0025] 

By adopting this disposition, since the configurations 
of the respective light emitting sections become closer to a 
square in configuration, a larger size of the line width is 
allowed. For example, in case of the same pitch of the picture 
elements, when the width of the respective light emitting 
sections, which are disposed as a trio in a strip-like 
configuration in three vertical lines, is 50 ^m, in this 
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embodiment, width of 75 fim that is 1 .5 times of 50 um is allowed. 
As a result, since the line width of a color conversion filter 
and a color filter, which will be described later, is allowed 
to be wider so that a precision of manufacturing such as 
printing processing is ensured more easily. Further, same as 
the foregoing Embodiment 1, advantages such as evenness in 
luminance deterioration and simplification of the circuits are 
provided . 
[0026] 

Embodiment 4- Fig. 4 is a view of an organic ELD 
according to still another embodiment of the invention showing 
an essential part thereof. Fig. 4(a) is a plane view of a 
display surface. Fig. 4(b) is an enlarged plane view of a 
portion enclosed by the solid line in Fig . 4(a). The respective 
color light emitting sections R, G and B are mosaically disposed 
radially in an X-like positional relationship with each other, 
two light emitting sections of identical color G are disposed 
on one diagonal line of the X-like positional relationship; 
and each of the light emitting sections of the two rest colors 
R and B is disposed on the other diagonal line of the X-like 
positional relationship. The areas of these light emitting 
sections may be constituted of the area ratio same as that of 
the Embodiment 1, that is, red-color: green-color: blue-color 
= 6.67: 5.33: 1. However, in Fig. 4, the area of the green-color 
light emitting section G is made to be the largest . By adopting 
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this structure, although the white balance is slightly lost, 
an effect that the luminance of the emitted light, in which 
visual characteristics of the human being is taken into 
consideration, is increased. Further, in this structure, 
assuming that a set of red, green, green and blue constitutes 
one picture element (enclosed by the solid line) in a still 
picture, the neighboring picture element overlaps therewith 
(enclosed by the broken line). Accordingly, the substantial 
number of picture elements becomes approximately two times 
thereof. That is to say, the mosaic disposition has the 
advantages for obtaining high quality images rather than the 
configuration of the picture elements disposed as a trio as 
described in the Embodiment 1, Furthermore, as shown in Fig. 
4(b), it is possible to extend each light emitting area at an 
appropriate magnification in the direction of the arrow. 
Accordingly, a high luminance can be obtained without allowing 
deterioration of images. Furthermore, in this configuration 
also, same as the foregoing embodiments, such advantages as 
easiness in manufacturing thereof, evenness in deterioration 
of luminance and simplification of the circuits are provided. 
[0027] 

Embodiment 5. Figs. 5 are views of an organic ELD 
according to still another embodiment of the present invention 
showing an essential part thereof. Fig. 5(a) is a plane view 
thereof; Figs. 5(b) and 5(c) are enlarged plane views, 
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respectively, of a portion enclosed by the solid line in Fig* 
5(a). Fig. 5(d) is an illustration showing a structure of 
transparent electrodes and rear-side electrodes. In order to 
distinguish clearly, one of the electrodes is marked with 
hatching. In order to provide a mosaic disposition of the light 
emitting sections that are the same size, one of the light 
emitting section is such structured that the same is further 
divided so as to adjust the area ratio. Fig. 5(b) shows a 
configuration in which the green-color and blue-color light: 
emitting sections G and B that are divided into a plurality 
of light emitting parts (one color picture element is defined 
into smaller squares). Fig. 5(c) shows a configuration in 
which a non-light emitting section is disposed (central area 
of a color picture element is eliminated) in the central area 
of the green-color and blue-color light emitting sections G 
and B, respectively. In both cases, an area ratio to obtaining 
the target coordinate point (for example, same as the 
Embodiment 1, red-color: green-color: blue-color = 6.67: 5.83: 
1) is given. When a configuration in which the area ratio among 
the respective color light emitting sections of red, green and 
blue is not Is 1; 1, roughness is felt on the images when it 
is watched at a short distance. Accordingly, by adopting the 
configuration proposed in this embodiment, imbalance in the 
area ratio (for example, red-color: green-color and blue-color 
= 6.67: 5.83: 1 ) can be reduced, and the roughness of the images 
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also can be reduced. The transparent electrode 4 and the 
rear-side electrode 6, which are used with the ELD shown in 
Fig. 5(b) and (c), are structured as shown in Fig. 5(d), and 
the respective small light emitting sections shown in Fig. 5(b) 
and (c) are disposed in an area enclosed by the broken lines 
where the transparent electrode 4 and the rear-side electrode 
6 intersect each other f and the gaps between the small light 
emitting sections shown in Fig. 5(b) and non-light emitting 
sections at the central area of the light emitting section are 
constituted of a black material (black matrix) • For example, 
in case of the structure of the light emitting sections shown 
in Figs. 5(b) and (c) to emit the red -color R, a scanning 
electrode Yl(b) and a signal electrode XI (a) shown in Fig .5(d) 
are turned ON. To emit the green-color G, Yl(a) and Xl(a), 
and Yl(b) and XI (b) are turned ON. To emit the blue-color B, 
Yl(a) and XI (b) are turned ON. In the f igure, although a case, 
in which the transparent electrode 4 is the signal electrode 
and the rear-side electrode is the scanning electrode, is shown, 
they may be inversed. 
[0028] 

Embodiment 6. Figs. 6(a) to 6(c) are views of anorganic 
j ELD according to still another embodiment of the present 

invention showing an essential part thereof. Fig. 6(a) is a 
plane view of a display surface of the organic ELD. Fig. 6(b) 
i and 6(c) are enlarged plane views, respectively, of a portion 
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enclosed by the solid line in Fig. 6(a). According to the 
embodiment, light emitting sections are disposed as a trio in 
a stripe-like configuration. Fig. 6(b) shows a configuration 
of a blue-color light emitting section B which is divided into 
a plurality of light emitting parts. Fig. 6(c) shows a 
configuration of a blue-color light emitting section B which 
is provided with a non-light emitting part in the central part 
thereof. When an area ratio among the respective light 
emitting sections are the same as that in Embodiment 1, i.e., 
the ratio is; red-color: green-color: blue-color = 6.67 : 5.83: 
1, since difference in area between the red-color emitting 
section R and the green-color emitting section G is small, the 
respective light emitting sections are not divided into light 
emitting parts but, same as Embodiment 1, area thereof is 
altered. By adopting a structure as described above, same as 
Embodiment 1, roughness can be reduced. 
[0029] 

Embodiment 7. Figs. 7(a) to (c) are sectional views of 
an organic ELD according to still another embodiment 7 of the 
invention showing an essential part thereof respectively . Fig . 
7(a) show an example in which a blue-color filter 9b (color 
absorptive type filter) having low transmittance is provided 
in order to adjust the luminous efficiency of the blue-color 
to the luminous efficiency of the red-color and the green- 
color. When emitting light by changing the area ratio among 
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the respective color-light emitting sections using the same 
injection current amount by using the same color filter 9b, 
even when the area ratio of blue-color light emitting section 
is not extremely small compared to other light emitting 
sections as the foregoing embodiments, a desired luminance 
ratio can be obtained. Accordingly, imbalance among the area 
ratio can be reduced, and glaringness of images can be reduced. 
Also, since external light is hardly reflected, the contrast 
is increased. Further, a filter, which has higher color 
reproducibility, may be used. 
[0030] 

Furthermore, application of the color filter is not: 
limited to a single color . As shown in Fig. 7(a), it is possible 
to provide color filters 9b and 9g to more than two colors. 
In this case, although luminance is decreased, reproducibility 
of color is increased. Also, the color filter may be used in 
combination with the foregoing embodiments. 
[0031J 

Still further, as shown in Fig. 7(c), by making the 
luminescent layer 5 to emit white-color light, and the 
white-color light emission may be converted into the respective 
colors by means of each color filter 9r, 9g and 9b provided 
to the respective color-light emitting sections R, G and B. 
In a case in which, as described above, white-color light 
emission is converted into the respective colors by means of 
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color filters 9r, 9g and 9b f compared to a case in which the 
blue-color light emission is converted into other colors by 
means of color conversion filter 2r and 2g, although the 
difference in luminous efficiency depending on the colors 
emitted therefrom is smaller, a desired luminance ratio can 
not be always obtained. By altering the area ratio same as 
the foregoing embodiments, it is made possible to control the 
luminance. As for color filters 9r, 9g and 9b, color dyed type 
or pigment dispersed type filters, which are used in color 
liquid crystal display, may be used. 
[0032] 

In the foregoing embodiments, descriptions have been 
made as to a case in which, in order to eliminate unevenness 
in deterioration of the light emitting service life, the 
respective color-light emitting sections R, G and B are driven 
by the same drive voltage, and the luminance ratio is controlled 
by altering the area ratio. However, there may be a case in 
which the luminance ratio is controlled in such a manner that, 
for example, the luminance ratio is roughly adjusted by 
altering the area ratio first, and then, fine adjusted by 
altering the drive voltage. That is, by altering the drive 
voltage also a little, the luminance ratio is controlled by 
altering both of the area ratio and the drive voltage. In this 
case also, compared with a case in which the luminance ratio 
is adjusted by drive voltage only, unevenness in deterioration 
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of light emitting service life is largely improved. 
[0033] 

Further, the luminance ratio among the respective colors 
is not limited to the ratio / that is, red-color: green-color: 
blue-color =2: 7: 1, which has described in the foregoing 
manufacturing embodiment. The same may be selected 
appropriately depending on a desired white-color. | 
[0034] 

[Effects of the Invention] 

As described above, according to the invention, since 
the luminance ratio among the respective color light emitting 
sections is controlled by altering area ratio among the 
respective color light emitting sections, compared with a case 
in which the luminance ratio is controlled by a drive voltage 
only, unevenness in deterioration of light emitting service 
life has been largely improved and the luminance balance among 
the colors can be kept for a long period of time without losing 
the same. 
[0035] 

Also, since the organic electroluminescence display 
apparatus according to the invention is such structured that 
when the respective color light emitting sections are applied 
with the same drive voltage, the area of the respective color 
light emitting sections is controlled so as to obtain a 
luminance value, thereby the luminance of each color light 
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emitting section becomes a desired white balance value, and 
the period of time of the drive voltage is controlled based 
on each color light emitting section, whereby full-color is 
displayed, in addition to the foregoing effect, the drive 
circuit and the drive power supply are enabled to be simplified . 
[0036] 

Further, when the organic electroluminescence display 
apparatus according to the invention is such structured that 
the respective color light emitting sections are mosaically 
disposed radially in an X-like positional relationship, two 
light emitting sections of any one of identical color out of 
the red-color, blue-color and green-color are disposed on one 
diagonal line of the X-like positional relationship, each of 
the light emitting sections of the rest of two colors is 
disposed on the other diagonal line of the X-like positional 
relationship, substantial number of the picture elements is 
enabled to increase resulting in high quality images. Also, 
a tolerance is provided to the manufacturing precision. 
[0037] 

Furthermore, when any of the light emitting sections is 
divided into a plurality of light emitting parts, or a non-light 
emitting section is disposed in a central area of any of the 
light emitting sections , imbalance in the area ratio is enabled 
to reduce and roughness of the images is also enabled to reduce 
when the images are watched at a short distance. 
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[0038] 

Still further , when the respective color light emitting 
sections are disposed as a trio in a stripe-like configuration 
and a light emitting section of the smallest area is disposed 
in the center thereof, roughness of the images is enabled to 
reduce. 
[0039] 

Still further, when any of the light emitting sections 
is provided with a color absorption type filter, imbalance in 
the area ratio is enabled to reduce. 
[Brief Description of Drawings] 
[Fig. 1] 

Figs. 1 (a) and (b) are views of an organic ELD according 
to an embodiment 1 of the present invention showing an essential 
part thereof. Fig. 1(a) is a plane view of a display surface 
of the organic ELD; Fig. 1(b) is a sectional view of a portion 
taken away along the line A in Fig. 1(a). 
[Fig. 2] 

Figs. 2(a) and (b) are views of an organic ELD according 
to another embodiment 2 of the present invention showing an 
essential part thereof. Fig. 2(a) is a plane view of a display 
surface of the organic ELD; Fig. 2(b) is a sectional view of 
a portion taken away along the line A in Fig. 2(a). 
[Fig. 3] 

Figs. 3(a) and (b) are views of an organic ELD according 
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to still another embodiment 3 of the present invention showing 
an essential part thereof. Fig. 3(a) is a plane view of a 
display surf ace of the organic ELD; Fig. 3(b) is an illustration 
showing a structure of transparent electrodes and rear-surface 
electrodes . 
[Fig. 4] 

Figs. 4(a) and (b) are views of an organic ELD according 
to still another embodiment 4 of the present invention showing 
an essential part thereof. Fig. 4(a) is a plane view of a 
display surface of the organic ELD; Fig. 4(b) is an enlarged 
plane view of a portion enclosed by the solid line in Fig . 4(a). 
[Fig. 5] 

Figs. 5(a) to (d) are views of an organic ELD according 
to still another embodiment 5 of the present invention showing 
an essential part thereof. Fig. 5(a) is a plane view of a 
display surface of the organic ELD. Figs. 5(b) and 5(c) are 
enlarged plane views, respectively, of a portion enclosed by 
the solid line in Fig. 5(a). Fig. 5(d) is an illustration 
showing a structure of transparent electrodes and rear-side 
electrodes . 
[Fig. 6] 

Figs. 6(a) to (c) are views of an organic ELD according 
to still another embodiment 6 of the present invention showing 
an essential part thereof. Fig. 6(a) is a plane view of a 
display surface of the organic ELD. Fig. 6(b) and 6(c) are 
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enlarged plane views, respectively, of a portion enclosed by 
the solid line in Fig. 6(a) 
[Fig. 7] 

Figs. 7 are sectional views of an organic ELD according 
to still another embodiment 7 of the invention showing, 
respectively, an essential part thereof. 
[Fig. 8] 

Figs. 8(a) and (b) are views of an organic ELD according 
to an embodiment 1 of the Related-art showing an essential part 
thereof. Fig. 8(a) is a plane view of a display surface of 
the organic ELD; Fig. 8(b) is a sectional view of a portion 
taken away along the line A in Fig. 8(a). 
[Description of Reference Numerals] 
1: transparent substrate at display surface side 
2r r 2g: color conversion filter 
4: transparent electrode 
5: luminescent layer 
6: rear-side electrode 
7: rear surface substrate 
8: black matrix 
9g, 9b: color filter 
R: red-color light emitting section 
G: green-color light emitting section 
B: blue-color light emitting section 
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0. *fiB£ifc£it*l::BYI(b)«tXl(b)am:fc-5. & 30 
43. C©0T?«a9!*« 4 #®«S6*i£ 

CO 0 2 5] C©E5>JC-r«dtC«fcr), S-fS#68©« 
«*<IE^»ICj5cJ<©-e. *-©7-f >!B©-!M 
<tn4. I^UHStlKy^©*^. ^h^-f 

7mz b >J *Efl<**lfc83 5-f >©«-f6#8B*i50/tn 

Bt?»n«. cw^a-m. i.5fi©75wB«c-r*»d< 

it. ±E£«©«5!Sl tmmtz. »S*ft©^-tti® 

K©iBm<t©3a*st)^. 

[0 0 2 6] £HS©»«4. 04«*£9!©te©2Sifi© 
«ffiCi*^rt8ELD©®a8*^U. (a) BS^ffi© 
¥B0. (b) tt (a) lc£«t5£«ITHA,£:gMi-£|£ 
*Lfc¥ffi0T*-5. &fe5g3fcS8R. G. Bj^BB© 1 ? 
ttfct-lM^EHatU ie©3E3fc85Grt*E©?©-7j 
©»ft«S±IC2a. g-5 2fi©3E3Kg?R. B*lffl©^© 

&:5©»a»±»r ifi-r^Eiisn-c^*. z\n 

*©5e#«©®«B. IStS©SMIl<fcPn«©®«lt-r& 50 
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*>^#fi : Sfe : »fe=6.67 : S.83 : mmtfLtStlX^ 
Tt><fcW><. 04T«»ft58#gBG©®8l£-S*£< 

fflns^ Ara©fiftWtt$**Ufc5!?tWflE*<±A^ 
tt,»-534^*i*-5. £©«&©«£, »ltH(I*5 

C»T^. &. 1 @$ (^«H*SR?» £ti 

Btt2<gt;:i§JjoTS. Tfcfa-S. t1f'f^E?>J«. B5H 

nz&z±-cnmamm 1 ic:ia«Lfcj;5& h u *e?j 

©@i**tt«k0t>WfiJt?»2). 04 (b) izijk 

^t>±E#^2S©«!g<>:^«lC. «£©$&$ 

[0 0 2 7] &8&©Jgffi5. 0 5 l2*8593©te6Df&SS© 
«ffi£.fc**r«ELD©£g&£?pU (a) «**E© 
¥®0. (b) (c) B-tn-en (a) tc*5tt-5*«n? 
H>iwS:8B*7£fc;*:Lfc¥ffi0. (d) B89J««*3«fctf 
#®«S©«l**RWr*K§«H-C»-5. 9i«<©fca- 
*©«SlrttA-y^>^*ifiLTSbT^-5. I^IMM 
XTft^^fflWtlf-f fE5flS*a-T4fc«>^. lO 
©«3t«©*T3 6KKWoT®*tt*£frtffc*2T 
05 (b) tttstiJi^Hfe^^ffiG, B^ffift® 
©»3t65»^SILfc (1*7-®*$^S^B3ATK 
Wt>fc) 05 (c) tt8£«fctf*ft«7fcS8G, B 

©+Jfefflir*IE3tSS^EIlU/S: ( 1 
Hfc) ««T*»3. <k**^*>e«lffi«^*S4fc»©ffi 
tttt (MA^ffi©^£ 1 tRSI^fe : : *fe= 
6.67 : 5.83 : 1) <h&-DTV><5. ±ES*Jfi©Jgffir* 
Lfc«fc5^ 6, #&fe»5tffl©ffi«lii:3&< 1 : 1 : 

i-t?fcnjett©B*. jfiE«7?afc«^^a«^^r^o^ 
TSt^tlS. -if-CT. c©*»©»!g-c*ufc»*etc 

-raCfcT. ®»ft©7>M5>7. («?Ltf*-fe:» 
fi : *fi=6.67 : 5.83 : I) SJSftrCl*, 
aftt?#S. (b) . (c) Tffll^e>n*S 

Bfl«ffi4t1?®«S6«a5 (d) ©ftlt#ti££tU 

(b) . (c) T«a>*ifc-e*t-en©/h2fc»?fe»?}tt 

2IS«ffi4 ttt®«ffi6 ©2.«±©^»©*ICIEI1$ 
ti. (b) ©/h£ttf8*8S#©lffl* (c) ©^Ttffi©'*' 
*ffl©#«3tffiBHfi©«» M?ir7HJ»«) 
T«lS£ns. 05 (b) (c) C^Ufcfgft 

ffl«t£©«^ ^fiR*3te.-fr4I^B, 05 (d) C* 
T «fc ^ fc ^SSffiYI (U t ^^«SX1 (a) *«on«Z ^ 0 . g 
fiG*3t'i*5KttYl(a)tXl(a). tSiJWKb) <hXl(b) 
tfiomztt 0 . »fi B £3fc f.-&-S fZBYl (a) tXl (b) *^0NI* 
-©0TttaBH«ffi4A<{f^«ffi, #®« 

[0 0 2 8] SIJg©JgSI 6.06 B*S^©ft&^>*«S© 
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JBiBl::<k**r«ELD©g&£jFU (a) tt&jpffi© 
¥ffi0. (b) (c) tt^-ft^n (a) KfcttfcSlllT- 
H>u£SS#£&*Ufc¥®0T*.5. **JS©«S&Ttt 
Xh7-f7ttk:MJ*E3aj£*iT£0. 0 6 (b) ttff 
ftB#fflB£#»l@©£#$#lC#i»JLfcSM*. 06 
(c) li*ftS7t85Bfi9«f ASBC^3tS5S:E(lLfc* 

: »fi : *ffe=6.67 : 5.83 : IT?a&«3. #fi$6 
ff»R£»fe5e3fcSBG£ttffi«<&g7l</J\3^©T. fgft 

|i|«£3r*r>£«#«»Tt*. 
[0 0 2 9] *J6©Jgffi7. 07 (a) ~ (c) tt-tn 

wTKSBT**. 0 7 (a) ttW6©«Jt^**#fe 
S£*LT43r>. Sft58ft8B©aS«ifc£X;tT|S|i;i£A 

ft, feansttroav^^^-SffluscifcPifliT 

[0 0 3 0] S"E>K. *7-7-fW-«fflH5©ttl 
fiKE£1\ 0 7 (b) ©<fc?l::. 2fi£t±»r*7-7 
-fJl^-9b. 9 gftEftT* nJftT. dO« 

«£tt<5< tlZifi, fefflfl5tt*a<r-6Cli:^T 30 
$4. * 5-7 ±E3l!6©*ffil~ 
6 C t *>5IliT»S. 

[00 3 1] 07 (c) fcjR*\fc5C. 5g3tJf5 

7^M-9r, 9g. 9 blCfcOefifBtta^SfeK 

-9r. 9g. 9 bT*eir2ttf5«^«=ttKffi«>t 

*SlClt^Tfgttfel;:J:*5&3fc$¥©a^tt/h$^d<. 
^S«SStt*^etlii(JEbr. ±ES£J6©«ffi 40 
<!:^ttlCffiatk*2! C -hTWgttftl&lffll-tS ;t*t 
■VZZ. ttti, 1i=j-y 4)\,5-<i r . 9g. 9btL 

[0 0 3 2] &£. ±e**|g0JBS-rtttE%*fte« 

{brotf^,o#£jg<-rfc*t;&fef53tg6R. G. B£3 
-©■IWjETW&t. MEltl*S«itftft*.«C£-C 

A-rwsitft^otficHSL. a«gttK»«E££ 
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tt*«<&*3*is. 

[0 0 3 3] St. &ft©»8^fctt±»Lfc&Jg©JgJ8 
[0 0 34] 

[fE?i©5S)*J £U0J:-9K. *«9!K:«fc*itt, 
ff. 8fe©Sfi«ftffi©B«lfcftg*.*;i£«;:«fcg±E 
6$6ftfi©»Stt£«IWLfc©-C. «SttftKtt«E© 
*TWST**£»cH:^Tfe#**©fc<t:©tf&oStt 
**<&ft3tu &&©«§^7>*a<fissm»infeu 

[0 0 3 5] ±E*fe^3tat--€-n-^*aH-<DB 

a«e ft who u fc t « csfeB* stowsai-en-enm 

S©*7-f h/t7>^ttfttSW«tt«C&«±-5C±E 
ft&XXKOliaftMIPL. ±EB»«E©li*W«ft«- 

fixxattcMirr* c tiz <fc o ?;w& 7-ft^-r* 

«fc?|-«j5£Lfc©T, ±E5a*ICilO;tTBiJls!» J *>Kl& 
fcififtffllSfcTS*. 
[0 0 3 6] tit. ±E£fif6#«*<ffl©:?ttl:: : fciM' 

fi©fSft8Bft±EBB©*©-7j©*tft«±C2ffl. «•& 
2fe©!g}t8B£±Effl©^©«l#©*tA*.hC 1 tf^ 

E*rntf. ftfttniMMiJtinL. junt*ift&n 

[0 0 3 7] Sfc. ±effiftfre§fe%Sft*MBa>X% 

6S»»C»«>lLfc«3. 58ft»©*Jfe»«::#58J£ffi£EttL 

fco-rn«. ®ttJt©7>A7>xft«a-efr. i&gie 

[0 0 3 8] ±E&fe«Jtffi*^h-7'f^'ttfCh 
U*E2JS*l. Mf*ifimfr(D5tytmt*>9t\ZKMt<tlT 

t»titf. @«©^6os«ft«fD-e€r-5. 

[0 0 3 9] ±E<Sin*>©R3fc»lCfeKiRS7-< 
[BE©ffil|ifcSl9I] 

[01] *589J©H!6©»ffi l tri*^«ELD©S 
ffift^L. (a) tt$7KS©¥SH. <b) » (a) 1= 
*5tt-5gK ©S8#©SrffiBT?»S. 

[02] *aBH©IIJS©»ffi2lC«k5W«ELD©S 
SS^^L. (a) tt$*B©¥ffi0. (b) tt (a) lc 
jfcttfcSK ©§8»©Brffi0T»4. 

[03] *«^©^SS©Jgffi3C«t5W«ELD©S 
Slft^L. (a) tt&KM©¥S0. (b) 

^j:i;«r®«s©«i^ftgs^-r4»^0T««. 

[04] *^^©%2S©@£4(CJ:%W«ELD©S 
Sft^L. (a) ««^®©¥®0. (b) 14 (a) lz 
« ft -5 £8TH4,fc*88# ftffiTC L fc¥® 0T » «. 
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{05] *a9J<3Hi£<D®!g5(C«fc**r«ELD<Og 
8B*iSU (a) «3*®<D¥®0, (b) (c) tt-t 
*Vf*i (a) lCfctt**»Tffl^£gB#£&*Lfc¥® 
0. (d) ttSEmffifc«fctf#Eftffi<0«(S£&f8-f3 

[0 6] *%HgfflHiacO^!g6(lJ:iW«ELD(DS 
(a) fcm^ffi<D¥ffi0, (b) (c) tt-e 

(07] #fe#©*i6©^ffi7l;:«k5:fc«ELD©g 10 



[08) t!£*<D*16W^ffillCii#«ELDO)S85 
£jkU (a) ttg*®<Z>¥ffi0. (b) tt (a) fcfc 

1 a^BffllSWSS. 2r. 2g fe*lft7W^^ 
-. 4 5 fgftl, 6 tfffi«S. 

7 flpffi*«. 8 77y*THJ*X. 9g, 9b 
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